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Abstract: This note emphasizes that because of isospin violation, the two central states in the octet
(E°, 7°) mix, and this mixing ca be measured in semileptonic decays, in particular with an accurate
determination of E  semileptonic branching ratio.+
The work I am describing has been published [1] some five years ago, but due to
circumstances has not been advertized at conferences.  The issue is isospin violation in matrix
elements for semileptonic decays.  At first sight this proposal looks hopeless since one might argue
that SU  violation should be much more important.  H wever, one may envisage scenarios where the3
SU  wavefunctions remain pure octet while isospin mixing inside the octet tak s place due to the mass3
difference between up and down quarks.  In any case, a number of authors have argued that there is
a small mixing between E° and 7  due to this mass difference [2], so that the physical states E°,7 are8 8
linear combinations of the pure isovector E° and the pure isoscalar 7 :8 8
with a mixing angle N:
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mˆwhere is the average mass of the up and down quarks, and m is that of the strange one.  Theses
formulae are obtained both in the quark model and in the chiral quark model.  The main point I wish
to stress is that these are theoretical formulae which should be tested experimentally.  The simplest
direct tests are in semileptonic decays of hyperons which have a 7 or E° in the initial or final state.
One such test involves the semileptonic decay of a charged E, say E  to a 7.  If isospin is%
conserved, the vector coupling vanishes [3], but with the mixing taken into consideration one finds
[1,4]:
There is some data from CERN [5] which disagrees with the sign of this prediction, but the
disagreement is not statistically significant.  A precise measurement of g i  E  semileptonic decayV
%
would determine the magnitude of N.
An easier measurement [1,6] is the ratio of semileptonic decay rates for E  and E  where+ %
where R(0) is taken from the review [7].  Although the experimental ratio agrees with 0.65, th
agreement is not statistically significant.  One needs to measure the semileptonic branching ratio for
E , which is based at present on 21 events.+
There are other, smaller corrections which are given in reference [1].  In principle, when
analyzing the semileptonic data one should keep as parameters the Cabibbo angle 2, the matrix
elements F,D and the mixing angle N to obtain a better determination of all these quantities.
The author was encouraged by learning at the Symposium that Dr. V. Smith is actively
promoting these experiments.
The author is grateful to the organize s of Hyperon 99 for the opportunity to advertize these
ideas, and to NSERC Canada for financial support.
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